Disturbance of retinol transportation causes nitrofen-induced hypoplastic lung.
Retinoids play a key role in lung development. Recent studies suggest that retinoid signalling pathway may be disrupted in the nitrofen model of congenital diaphragmatic hernia (CDH), but the exact mechanism is not clearly understood. We hypothesized that nitrofen interferes with cellular uptake of retinol during lung morphogenesis and therefore designed this study to examine total retinol levels in lung, liver, and serum, and the gene expression of main components of the retinoid pathway in the nitrofen model of CDH. Pregnant rats were exposed to vehicle or 100 mg of nitrofen on day 9 of gestation. Term fetuses were divided in control and nitrofen with CDH and without CDH groups. Retinol levels in serum, lungs, and liver were measured using high-performance liquid chromatography. Reverse transcriptase-polymerase chain reaction was performed to evaluate the relative amount of cellular retinol-biding protein I, retinal dehydrogenase 1a2 and 1a3 (Aldh1a2 and Aldh1a3), retinoic acid receptors alpha and beta (RARalpha, RARbeta), and retinoid X receptor alpha (RXRalpha) expression in the lung. Total retinol levels in the lungs were significantly lower in both nitrofen with CDH (1.78 +/- 0.37 microg/g) and nitrofen without CDH (1.61 +/- 0.24 microg/g) groups compared with controls (2.43 +/- 0.31 microg/g) (P < .001), whereas serum retinol levels were significantly higher in nitrofen with and without CDH groups (0.77 +/- 0.13 and 0.75 +/- 0.11 microg/g, respectively) compared with controls (0.58 +/- 0.12 microg/g) (P < .001). There was no significant difference in liver retinol levels between the 3 groups. Relative expression of cellular retinol-biding protein I, Aldh1a3, RARalpha, RARbeta, and RXRalpha were significantly up-regulated in the lungs of the nitrofen with CDH group (0.70 +/- 0.15, 3.94 +/- 0.91, 2.15 +/- 0.47, 3.49 +/- 1.00, 1.88 +/- 0.42, respectively) and the nitrofen without CDH group (0.61 +/- 0.14, 3.72 +/- 0.31, 1.66 +/- 0.20, 3.28 +/- 1.02, 1.38 +/- 0.24, respectively) compared with controls (0.43 +/- 0.11, 2.71 +/- 0.47, 0.79 +/- 0.42, 1.85 +/- 0.69, 0.57 +/- 0.22, respectively) (P < .05). Our data clearly show that lung retinol storage is decreased in the nitrofen model of CDH. The associated increase in gene expressions of most downstream components of the retinoid signalling pathway may be a feedback reaction to the deficiency of lung retinol. These results suggest that nitrofen acts by interfering with the cellular uptake of retinol during lung morphogenesis resulting in pulmonary hypoplasia in this model.